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@ LPS-producIng bacteria, LPSa, and LPS<oi 



d veterinary n 



® ir.H?'!!'^? 'TlH^ fol'owing physical properties, novel bacilli providing those LPS. and novel 
»jmunity stimulatore. analgesics, and antiwithdrawal agenis, and novel vetarinar^ hflmunih^ 
nrS.sra&^^th^^r^'^™^ contamm/LPS selected from the grouj cSSTft 

LPS1 

Dominant molecular weight : 

5,000 ± 1,000 as detennined by SDS-PAGE method 

Phosphoms number : 

2 ± 1 / 5,000 (m.w.) 

Hexosamlne number : 

9 ± 1 / 5,000 (m.w.) 

KDO number : 

2 ± 1 / 5,000 (m.w.) 

LPS2 

Dominant nwiecular weight : 

6.500 ± 2.500 as detennined by SDS-PAGE method 

Phosphonjs number : 

1 to 2 / 5.000 (m.w.) 

Hexosamine number : 

7 ± 1 / 5.000 (m.w.) 

KDO number : 

1 to 2 / 5.000 (m.w.) 

LPS3 

Dominant molecular weight : 



Jouve. 18. rue Saint-Denis. 75001 PARIS 



6.500 ± 2.500 as determined by SDS-PAGE method 

Phosphorus number : 

2 ± 1 / 5,000 (m.w.) 

Hexosamlne number : 

5 ± 1 / 5,000 (m.w.) 

KDO number ; 

2 ± 1 / 5,000 (m.w.) 
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Field of the invention 



' Description of the prior art 

syrJZTZ::Z'\si;T:T:Z^^ trrr - •"«'"='"-^--PP--'no such withdrawal 
"Neu^^pharmacolog; 2^ pm5? 1^^^^^^ et al.. 

in.raperftonealadXstratlon^f0.16S 

administration of donidine fails to suoryrp J i.Tmni^!' ' ' '"^"tors. have found that intravenous 

andZ^rru^rirorr''-'^^^^ 
p.ssu«.and«duc.iirhi';:^;of s^^^ 
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As mentioned above, the prior art analgesics have drawbacks, and no satisfactory ones have not been pro- 
vided yet. Particulariy. analgesics which are effective against chronic pain, are highly safe, have noside effects 
are cheap and are veiy convenient for medication have been greatly expected to be developed. Also no satis- 
factory antiwithdrawal agents have not been provided yet. 

The present invention is intended to provide novel immunity-stimulating agents, analgesic agents, anBwith- 
drawa agents, veterinary immunity-stlmijlating agents, veterinary analgesic agents and veterinary antiwith- 
drawal agents v*lch are free from the drawbacks of the prior art. 

An addittonal object of the present invention is to provide novel LPSs. active ingredients of those agents 
wnich have excellent immunity-stimulating, analgesic and antiwithdrawal effects, show a high therapeutic 
range, and may be provided at a low cost and In a large amount and may be administered via any route of oral 
and intradermal administration and injection. 

An additional object of the present invention is to provide novel bacteria which produce the novel LPSs. 
Brief description of the drawings 

Fig. 1 is a chart showing the patterns of the LPSs of the present invention on SDS-PAGE method 
coli LPS^ ^ ^ ^"^"^ analgesic effects of the LPSs of the present Inventton in comparison with E. 

in InStenoVs fSnl'sSS anti^thdrawal effects of the LPSs of the present invention 

Insu't^leLradi^n'Sr'"'^^^^^^^ 

Fig. 5 is a graph showing the administration time-dependent withdrawal-preventive effects of the LPSs of 
the present inventton. 

Detailed descriptton of the invention 

Bacteria-provMIng sources 

The three bacteria according to the present invention were isolated from ail kinds of wheat investigated by 
the inventors of the present invention regardless of their places of production. Thus, those bacteria are su^ 
p^ed to be .solaced from any kind of wheat produced in any place and its processed goods. The kinds and 
ttie places of production of the wheat flour from which the three bacteria mentioned above were confirmed to 
be Isolated by the inventors of the present Inventton Include the fdiowlng: 
Kinds of wheat flour Places of production 

Dark Northern Springs U.S.A. 
1 Canadian Wheat Canada 
Hard Red Winter Semi-hard U.S.A. 
Australian Standard Wheat Australia 
Horoshiri Japan 



.rihlT* ^^^^'^ ^ ^'^^ hot phenol process des- 

Now York, followed by punfication on an anion-exchange resin. 

That is. the ceils are suspended in distilled water which is then stirred with an equivolume of hot phenol. 
Next the aqueous layer is recovered by centrifugation and then subjected to dialysis to remove off the phenol 
The aqueous layer is concentrated by ultrafiltration to yield criida LPS fiacttons whfch are then purified con^ 
ventionally. for example, by anion-exchange chromatography using mono Q-Sepharose and Q-Sepharose in 
FPLC system (all manufactured by Pharmacia Inc.), followed by desalting In a conventional manner 

Products of 96% or more purity are provided by the foregoing procedures. 

Physical properties of LPSs 

of 9st Zl^.^^^"^!' examples given later, the three LPSs of the present inventton having a purity 
of 96% or more showed the following physical properties CSDS-PAGE method will be defined later in Example 
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LPSI 



Dominant molecular weight: 5.000 ± 1 ,000 as determined by SDS-PAGE method 



2 ± 1 / 5.000 {m.w.) 



Phosphorus numtter. 

Hoxosamine numljer g ± 1 / 5,000 (m.w.) 

KDO number 2 ± 1 / 5,000 {m.wj 

LPS2 ' 



Dominant molecular weight: 6,500 ± 2.500 as determined by SDS-PAGE method 

Phosphoms number 1 to 2 / 5,000 (m.w.) 

Hexosamine number 7 ± 1 / 5,000 {m.w.) 

KDO number 1 to 2 / 5.000 (m.w.) 



LPS3 



Dominant molecular weight: 6.500 ± 2.500 as determined by SDS-PAGE method 

Phosphorus number 2 ± 1 / 5,000 (m.w.) 

Hexosamine number 5 ± 1 / 5,000 (m.w.) 

KDO number 2 ± 1 / 5,000 {m.w.") 

Forms supplied 

PurthlT °^ "1! "^^^^^ ^""P''^*^ ^ ^^^'^ °^ concentrated to any desired degree 

Further, they may be supplied as dry powders by any of the conventional manners including lyo^Sttolf^nd 
spray drying to Improve stability. Any of these fomis may be produced oonventlonaily. 

Determination of immunity stimulation 

ouswSvr"''*^""'*''"''^"'^'''"'*" '^^^ 

h«H„^orT" !' ^\ P'""'"9 Wg9«^'"9 steps are necessary to produce endogenous TNF In the 

body Of an animal; see Proc. Natt. Acad. Scl. USA., 72, pp. 3666 - 3670. 1S75. TiiereafS^Zy «mdidaS 

tZlZlj^fZ'^^Z:^^^^^ ^^^'"^"^^^ ^^'^ ^9e.ng"!tep';s a ^gger 

Zr^ftn.'^l^Z L.fJ ;l "-^^^ '^^^ arecultured in Eagles' Minimum Essential Medium (hereun- 
!oo u?m? ^- *'* ^ '^'^ (hereunder referred to only as FCS) added thereSl 
100 Mf of the medium contains 8x10* cens. and then the cells are grown In a L-bottoried plate J^ng 96 

and ^n!^^,r'^^°Tl^ ^^'^ of 5 % CO,, and under a humidity of 100 % for 2 hours 

and the procedures may be the same as for the conventional ceH culture Then actlnornvdn n ^^mLZ^I 
medium to a final concentration of 1 ^g/m^. and the volume Of the S^Jresoluto^^^^^^ 

tlZ\^ detemtined by adjusting tt,e dilutton appropriately. The L-929 cells having a final Jo^ume 
^ l?^""^ ^" ^« ^"""^ ^^'"^ "'"libons as described above 

a 1 % m'SJIl ^^'"oved followed by addition of 

Lte,S^rbtrt Lll°" "-l? staining. Crystal violet stains all the 

euKaiyoUc cells, but the dead cells are removed off from the bottom of the flask only by washing aflerthe staln- 

adsomfo; at'oS T'"" ^^'"'"^ ''^"^^ ^ measurrd'oTl basS of 

^dTnSifoJor-' 

diiur;;irr^reiics.v^^^^^^^^ 

The acth^lty of the sample (units/ml) is calculated by the equation: N/C x n. 
Determination of analgesic effects 

.n-.JUl^a^l^^'' °^ °^ h^^* «>nfi"ned by an experiment usino 

animals according to the acetic actd-writhing method described on oaae 415 of 'inflamLslr-^H !• ^ 



mination of the effects of non-narcotic analgesics. 
Detefminatlon of antlwitlidrawal effects 



Example 1 

solution of wheat flour. ^ ^ P^®P^™ ^ ^0 mg/ml aqueous 

standard agar culture media (Nl ssul Seivaku's code No.: 05618^ 



Yeast extracts 2.5 g/l 

Peptone 5.0 g/| 

Glucose 1.0 g/i 

Agar 15.0 gfl 

PH 7.1±0.1 



edory (colon, 5). whWi w«. Wood lo be mi,^^Z..TT.^' ' "* *""*"»' "'»»» 
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eSmni?« I^^"'.*^? """"^ ^ "^^^''^ LPS«' cairied out using for 

.^rZlT,^^'"'^ ^''^ ""'"'"^ ^'^"^'•y °f 4 and 5 (both being gmm stain-positive) ware 

=i^™=rrr;c^— ^^^^^^^ 

Bacteria fomilng the colony 1 (ID number: 900814-1) 

a) Morphological characteristics 

1) Smali rod 

2) No Motility 

3) Gram stain: - 

b) Growth 

2! """J'""::.* '° '=^«"'y opaque colony is tbmied. 

2) SS agar medium: A white translucent colony is formed 
[SS agar medium: Nissui Seiyalcu's code No. 05031) 

Broth 5.0 g/i 

Bile acid salts 9.0 g/l 

Peptone 7.5 g/j 

Lactose jq.q g/i 

Sodium citrate 8.5 g/l 

Sodium thlosulfate 5.5 g/l 

Ferric citrate 1.0 g/i 

Neutral red 0.025 g/l 

Brilliant green 0.033 g/i 

Affar 13.5 g/j 
PH: 7.1±0.1 

pioducJS'' " °" to yel'ow. Gas if 

[SS agar medium; Nissui Seiyaku's code No. 05031J 
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Broth 5.0 9/1 

NaCl 5.0 q/i 

Peptone 15.0 g/i 

Lactose 10.0 g/l 

Sucrose lo.o g/i 

Glucose i.o g/l 

Ferric citrate 0.2 g/l 
Sodium thlosulfate fl.2 g/l 

Phenol red 0.02 g/ I 

A9ar 15,0 g/l 
pH; 7.6±0.1 



c) Physiolosical characteristics 

I 1) Voges-Proskauer reaction: + 

2) Indole production: - 

3) Hydrogen sulfide production :- 

4) Utilization of citrate: * 
5} Urease: - 

6) Oxidase: - 

7) 0-F test: + 

d) Utilization of cart>on sources 

1) Lactose: + 

2) Adonitol: - 

3) Rhamnose: -i- 

4) Mannitol: + 

5) Esculin: * 

6) Inositol: - 

7) Sorbitol: + 

8) Arabinose: * 

9) Raffinose: * 
10} Sucrose: + 

e) Others 

1) Lysin decarboxylase: - 

2) Utilization of malonate: - 

3) Arglnlne dihydroxylase: - 

4) Phenylalanine deaminase: - 

5) Ornithine decarboxylase: - 

Bacteria fomiing the colony 2 (ID number: 900814-2) 



(The bacteria were depositted with fermentation Research Instihite Agency of Industrial Science «nH 

a) Morphological characteristics 
1) Small rod 
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2) No Motility 

3) Gram stain: - 

b) Growth 

1) Standard agar medium: a creamy opaque colony is formed. 
< 2) SS agar medium: A red opaque colony is formed 

?JoducS°' ^° ^ ^"""^ °" ^'8^*' to y«"ow- Gas if 

c) Physiological characteristics 

1) Voges-Proskauer reaction: + , 
' 2) Indole production: - 

3) Hydrogen sulfide production: - 
4} Utilization of citrate: I- 
5} Urease: - 
6} Oxidase: - 
7)0-ftBst: + 

d) Utilization of cart>on sources 

1) Lactose:,* 

2) Adonitd: - 

3) Rhammnose: + 

4) Mannitol: + 

5) Esculin: + 

6) Inositol: - 

7) Sorbitol: + 

8) Arablnose: + 

9) Raffinose: -t- 

10) Sucrose: + 

e) Others 

1) Lysin decarboxylase: - 

2) Utilization of malonate: + 

3) Arginine dihydroxylase: + 

4) Phenylalanine deanlnase: - 

5) Omfthine decartioxylase: * 

Bacteria forming the colony 3 (ID number: 90081 4-S) 

(The bacteria were depositted with Fenmentation Reseaix:h Institute Agency of Industrial Science and 

under BIJDAPEST TREATY on August 12, 1991 under the number of FERM BP-3511 ) 

The bactena are supposed to belong to the genus Pantoea of thefamOy Enterobacteriaceae in viewof tha 
following morphological and biochemical characteristics "rooactenaceae in view or the 



a) Morphological c 

1) Small rod 

2) No Motility 

3) Gram stain: - 

b) Growth 

1) Standard agar mediun: A yeHow round translucent colony Is formed. 

2) SS agar medium: No colony is fbnmed. 

nit^rl^uL"''^'"'"' "'^"^^ " '"""'^ °" "3^^^ '^y^^ «° >" 

c) Physiological characteristics 

1) Voges-Proskauer reactkjn: + 

2) Indole production: - 

3) Hydrogen sulfide production: - 

4) Utilization of citrate: * 

5) Urease: - 

6) Oxidase: - 

7) O-F test + 

d) Utilization of cartwn sources 



9 



EP 0 477 050 A2 



1) Lactose: ♦ 

2) Adonitol: - 

3) Rhamnose: ••■ 

4) Mannitol: + 

5) Esculin: + 

6) Inositol: - 

7) Sorbitol: + 

8) Arabinose: + 

9) Raffinose: - 
10} Sucrose: 

e) Others 

1) Lysin decarboxylase: - 

2) Utilization of malonate:i- 

3) Arglnlne dihydroxylase: - 

4) Phenylalanine deaminase: 

5) Ornithine decarboxylase: 



«L?«f "^.ItS ^' ^ ^"'^ ^ ^^'^ transfeired to 1 liter L-broth medium, respectively, and the media were 
th« .1 Th ? ri"'''*' '"''^^'^'^ '° centr^gation at 5.000 G %«C S TrZ^^ 

Row rprZcrS '° anion-exchange ci,«m,atography using Q^epl,an«e Fast 

the above for d~imS ? h ^ ^" . ! ^""^^''^'^ '° ultrafiltrBtion unde the same conditions as 

LPs"'^hVsu^a'?lT«n^'?^ "^^r """"^^ ^ - '^^^ ^PS content is in terms of E coll 

ca?cJe"st?rCo 28T3S w^^^^^^^^^ 

Low.etai.^^^;-n:::;;^^ 

Of the measurements of OD at 260 nm (1 0D= 50 ,g). and the purity (%) was calSlatedry tSe 
Purity = Pried yield -fP roteln yield + nucleic acid y leltft 



dried Yield 



i^XlOO 



Table 1; 900814-1 

Total dried yield (mg) 6.8 

LPS (mg) 19 8 

Sugar (mg) g j 

Protein (/ig) 86 

Nucleic acid (ag) <tQi 
Purity (X) 
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Table 2; 900814-2 

Total dried yield (rag) 10.4 

LPS (rag) 75 g 

Sugar (mg) 2.5 

Protein lug) 64 

Nucleic acid (lag) <ioa 

Purity (%) gg^ 

Table 3: 900814-3 

Total dried yield (mg) 19.2 

LPS (mg) 5 

Sugar (mg) ^ g 

Protein (^g) 73 

Nucleic acid (pg) <i37 

Purity cx) gg^ 



6) Molecular weight 



CO.). 20 % polyacrylamKle gel wa/f«^t7he1i„ran^^^^^^ 
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6) Phosphorus content 

P content (w/w %) = Abso rptton of sample 



P number = Pcontentfw/w%) s.tino 
100 



ig equation: 



LPS 


Absorption 


P content tug) 


P content 


(w/w X) 


P number 


I 


0.36 


0.54 


1.7 




2± 1 


2 


Q.31 


0.46 


0.8 




W 2 


3 


Q.87 


1.30 


1.3 




2± I 



a) Hexosamine content 

LPS or sTs ^JlIS^H T' ' coilaining ;.58 r.^ JTli\,, 2. 

PH to 7. A 100^? port«n of the niixture was separated off and placed in another test hite^ra 
12 



(Library of 

I mg/ml of 
a screwcap 
I the mixture 
to bring the 
fol- 
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to staS at til. \ 1 1'"°' ®' °^ f^^^aent B explained below, and was then alloS 

Z!1T^ temperature for 1 hour followed by determination of adsorption at 635nm As the stondSd 

Reagent A: prepared by mixing 75^S of acetyl acetone and 2.5 mt of 1.25 N sodium carbonate 

As a result, the number of hexosaDine In LPS1 . LPS2 or LPS3 was 9 ± 1 . 7 ± 1 or 5 ± 1 per m. w. 5.000. 
9) KDO content 

/W nwdiyly. AS the «.na,ra s»mpl., men, „„ „m 250 ,f of dMIled^MrtonW^^O^ iS^J^J 
The value of the test sample (SJ was 0.109for^PS1, 0^8 forLPS2 and 0 099 for LPS ^ «.h-««e «, ♦ 



. .. 0-246 0.109 

iSeTlVsi'l^'iZr'";;'"::' ^^IM^'^'^^'' ^ 0-221. thus the molar number of KOD contained in 1 



..-Tu""!*?"* oonteining LPS according to the present invention will be given 



Illustrative embodiments of 
Example 2 (tablets) 



Wheat LPS 0,04 g 

6% HPC lactose 178 g 

Talc stearate s g 

Potato starch u g 

of wh'IlaVir '^'"'"""'""''^^ 



13 



EP 0477 050 A2 

Example 3 (solution for internal use) 
LPSl 



1 mg 

Purified water loo m 



Example 4 (ointment) 



LPSl 

Purified lanolin 



0.1 9 



80 9 

Yellow petrolatUB ad 1,000 g 

Example 5(ln/ectlon) 

0.5 IB9 

Distilled water for injection ad i.ooo oft 

Preparation 1 (prepara tion of B. pertussis LPR) 

added, and the mixture was shaked at 68-C for i hr i " ^""^ ) was 

4»C for 20 min. to collect the aqueous fayer S teril 1^^^ «ntritugation at 8.000 G. 

added to the remaining phenoran^Oie m'ilfe Se i 'L'T ^' '^^^'^ 

aqueous layer was coS,blned with the J^rs layer fo ilwld bv S^^^ '^^ '^'''"^ 

then the mixture was concentrated to a tenth i.cinn! I^! ^ '"""'"S overnight, and 
Wftjgation ate 000 G T-cTri ??m1n tV ^ evaporator. The concentrate was subjected to cen- 

latter, and the resulting mr«'ra.;l^?ord 

centrifugation at 4.000 G 4»C fcr -^n mm f« » «^ 1; ' "en the mixture was subjected to 

185 (Branson Ca in U.SA)(ou«eonM5 15mta Zi^ 

abie from Sel-Kagaku Kogyo Co. In Japan were colteclL^dfflte«Z« T f" '=°"™«r'='ally avaD- 
iscmentioned above. The filtrate was subie^e^fon^^f.^^^^^^ ^ Poreslzeof 0.2 urn using Acrod- 

in resin: mono Q HRlo^rrni:r.Tb;P 

of NaCf (pH 7.5); flow rate: 2 mf/min ) wher«iT .ho fiZf V;S-A. buffer 10 mM of Tris-HCf / 10 mM 

the NaC£ oonten of the buffer wa^hl^asS to 1^^^^^^ 7^'^*".?**' 

gaku Kogyo Co. in Japan were coDec^. * ''^^ «>'™"«'«a"y avaOable firom Sei-Ka- 
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lyophillzed. * ^ *'"""9 'lisflled water), and then 

nucleic acid content was Su^lated to?eT% S on the b«r?rT ? ""^ "^'^^ 
that the nucleic acid content was M u^m In the cas^JTl ^beo^ance in view of the fact 

Physical properties of B. pertussis LPS 

Molecuiar weight: 6.000 ± 1 .000 (by SDS-PAGE method) 

Phosphoms content: 4 per molecular weight of 6,000 

Hexosamine content: 12 per molecular weight of 6 000 

Fatty acid content: 4 per molecuiar weight of 6.000 

KDO content 2 ± 1 per molecular weight of 6.000 

Physical properties of E. cdl LPS 

Molecular weight: 40,000 ± 10,000 

„^ , 8.000 ± 4.000 (by SDS-PAGE method) 

Phosphoms content 12 per molecular weight of 30.000 

Hexosamine content: 45 ± 6 per molecuiar weight of 30 000 

Fatty acid content 18 per molecuiar weight of 30,000 

KDO content 5 ± 1 per molecuiar weight of 30.000 

Experimenl 1 (immunity stimulating effecte) 
LPslo?LpSlt?n7eltedtta^^^^^^^ 
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Table 5 





TNF activity (units/ml) 


Dose 


1 H9 


10 fig 


100 ng 


LPS I 


6.15 (3) 


25.80 (2) 


30.69 C2) 


LPS2 


1.90 (3) 


7.47 (2) 


6.57 (2) 


LPS3 


7.44 (3) 


16.19 (2) 


34.47 (2) 



Experiment 2 (analgesic effects) 

"T-Too • ^ administrated 200 iil of distilled water containing 0. 1 . 5, 25 or 400 ug / mouse of LPSa nr p 
2a^oTa'oS'^o?5rV ^'s'^r ^' was gl^en Ze mt^ in^^e^ 

«,flor^ fLvlh ^ . recorded (an average of 5 mice In the respective groups) In the table • - 

foJ^ng?;^^^^^^^ ^» -^-^ -'"'"fl """S"on (%) r!:al"cJSi'';Ve 

{1-Kfi-equency of writhing at the dose)-(that at 400 |jgM(freq„ercy of writhing at 0 ^ts)-(thal at 400 m)D x 
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Table s 



LPS dos e 


LPS3 of the present 


E. coll LPS 




Invention 








mouse) 












Writhing 


Writhing 


Writhing 


Writhing 




frequency 


Inhibition 




innioitlon 






(X) 




(%} 


0 


18 


0 


20 


0 


1 


17 


10 


18 


82 


5 


10 


so 






25 


7 


110 


13 


64 


400 


8 


100 


9 


100 



effect Of LP^',iTS:t;.:re:asS t^tf " ^ -PP-^* *«t«he anal/^ic 

Experiment 3 (Anthwithdrawal effect - 1 ) 

number or the mice concerned. The lumping cont«,i effeci w'e e^Si s flT" ^"'^ '""^ 
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Junplng Inhibition effect 


Effective 


No effect 


Physiological saline 


1 


11 


LPS3 


7 


0 


E. coll LPS 


3 


3 


B.P. LPS 


4 


2 



Experiment 4 (Antiwithdrawal effect - 2) 

the bad, a little be J^e neck ^ I tl ^welkT dSJ T ^'^"^ " ^ ""P'^"**' 

thereafter the jumping frequency of the mice was cour 
In Table 8 as an average per mouse in the respective 



kg of naloxone was given intraperitoneally, and immediately 
counted over a period of 40 minutes. The results are shown 



Table 8 


Dose of LPS3 
(jig/kg) 


0 


0.5 


5 


15 


50 


500 


Jumping frequency 


69.5 


36.8 


42.0 


16.1 


20.5 


11.5 



Fig. 3 is a graph corresponding to the results given In Table 8. 
Experiment 5 (Antiwithdrawal effect - 3) 
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Table 9 



Dose 


Physlologicai saline 


50 n9 / kg 


500 (ig / kg 


Frequency 


84.7 


44 


19.8 



Fig. 4 is a graph cortesponding to the results given in Table 9 
Figs. 3 and 4 deariy show that the anti-withdtawal effects of the LPSs of the 

GGpendent. 

Experiment 6 (Antiwithdrawal effect - 4) 

H.ni"^'^? "^^^^^^ antiwithdrawal effects of the LPSs of the present invention are dose «m«- 



Table 10 



Addilnlstratlon 
tine Of LPS3 


l^o dose 


Hrs. prior to naloxone administration 










Jufflplng 
frequency 


65.1 


2.7 


25. 1 


33.7 


54.6 



Fig. 5 Is a graph corresponding to the results given In Table 10. Fig. 5 teaches that the LPSs of «,« 

Dose, interval and toxicity 

In view of the nature of immunity stimulators, analgesics and withdrawal fln-nte . 

beg.enper1Rg Of bodyweightofiarge^lzed animals such as cattle, horses oZlto^^^ 
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LPS 


LDso / kg (ng) 


1 .V. 


I.e. 


E. coll LPS 


3 . 4 


1 6 


B. P. LPS 


1 I 


3 2 



Claims 

1. LPS-producIng gram-negative small bacilli having the following properties- 

a) Morphological characteristics hwtos. 

1) Small rod 

2) No Motility 

3) Gram stain: - 

b) Growth 

1) Standard agar medium: a yellow to creamy round opaque colony Is formed. 

2) SS agar medium: A white translucent colony is formed 

JpISuX.'"'""'"' '''"'^ °" •^'Sherlayer Changes to yellow. Gas 

c) Physiological characteristics 

1) Voges-Proskauer reaction: + 

2) Indole production: - 

3) Hydrogen sulfide production: - 

4) Utilization of citrate: -I- 
5} Urease: - 

6) Oxidase: - 

7) aFtest: + 

d) Utilization of carbon sources 

1) l_actose: + 

2) Adonitol; - 

3) Rhamnose: + 

4) MannHDl: ♦ 

5) Esculin: f 

6) Inositol: - 

7) Sorbitol: ♦ 

8) Arabinose: -t- 

9) Raffinose: + 

10) Sucrose: + 

e) Others 

1) Lysin decarboxylase: - 

2) Utilization of malonate: - 

3) Arginine dihydroxylase: - 

4) Phenylalanine deaminase: - 
5} Ornithine decart»xyiase: • 

LPS-producing gram-negative small bacilli having the following properties: 
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a) Morphological characteristics 

1) Small rod 

2) No Motility 

3) Gram stain: - 

b) Growth 

1) Standard agar medium; a creamy opaque colony is formed. 

2) SS agar medium: A red opaque colony Is formed. 

3) TSI agar medium: No change is found on the slant, but 

c) Physiological characteristics 

' 1) Voges-Proslouer reaction: * 

2) Indole production: - 

3) Hydrogen sulfide production: - 

4) Utilization of cltrate: + 

5) Urease; - 

6) Oxidase: - 

7) 0-Fte3t: + 

d) Utilization of cart>on sources 

1) Lactose: + 

2) Adonltol: - 

3) Rhamnose: + 

4) Mannltol: + 

5) Esculin: i- 

6) Inositol: • 

7) Sortitol: + 

8) Arabinosa: * 

9) Raffinose: ♦ 

10) Sucrose: + 

e) Others 

1) Lysin decarboxylase: - 

2) Utilization of malonate: + 

3) Arginlne dihydroxylase: + 

4) Phenylalanine deaminase: - 

5) Ornithine decarboxylase: + 

3. LPS-producIng gram-negative small bacilli having the following properties- 

a) Morphological characteristics 
1} Small rod 

2) No Motility 

3) Gram stain; - 

b) Growth 

1) Standard agar medium: A yellow round translucent colony is farmed 

2) SS agar medium: No colony is fomied. 

in LTZuSl^'"'"'" '"^"^^ " °" ''^ filaherlayer changes toyellow. < 

c) Physiological characteristics 

1) Voges-ProslMuer reaction: + 

2) Indole production: - 

3) Hydrogen sulfide production: - 
4} Utilization of citrate: + 

5) Urease: - 

6) Oxidase: - 

7) O-F test: + 

d) Utilization of carbon sources 
1) Lactose: + 

2} Adonitol: ■ 
3} Rhamnose: + 

4) Mannitol: + 

5) Esculin: -t^ 
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6) Inositol: - 

7) Sorbitol: + 

8) Arabinose: + 

9) Raffinose: - 

10) Suca'ose: + 
e)Othera 

1) Lysin decarboxylase: - 

2) Utilization of malonate: + 

3) Arglnlne dihydroxylase: - 

4) PhenyLalanlne deaminase: - 

5) Ornithine decarboxylase: - 



^Z^n^^^ ^nil^'ii!" °^ ^ ^"^ the dominant moleoular weight of 5.000 ± 1 000 as 

!;rt!r!!2i=n^l''A'i!:'' °^ ^ ^"^ ^^^"'^■"S molecular weight of 6.500 ± 2 500 as 
fa^tllSroftST'''''"'*'*^''"'"^'-'^ 

ieteZ'J2tS!islA«p' ""'""""3 moleoular weight Of 6,500 ± 2.500 as 

far wSSo '''^ hexosamlnesand2±1 KDOperr^crfec^ 

mb^;SrS"'"'"'~"'''"'"''''^^ 
rhererfl'^'"""'"'"'"''-''^"'*'^'^'"^^ 

TrZ^LTLT"" LPSs Of aalms 4 - 6 

'^^lar.'r:;;^r^^^^^^^ 

ml2es"th'erS'"''""'''"^^ 
^ta^"S«Te3.'''^ 



55 
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F 



94.000 
67,000 



20,000 
17.000 

15. OOO 
14.000 , 

8.200 <• 
6,400 - 
5,000 * 
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F 1 G . 2 
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F I G . 3 
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F I G . 4 



Jumping frequency 

s 0 1 0 0 

I — ^ 

hysioioricaj ~~ ' 

» I 1 a e 

LP S3 

(50;£S'/kff) 



LPS3 

(SO 0 s:/k 
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